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(54) ADAPTIVETYPE DIRECTIONAL SOUND DETECTOR 

(57)Abstract: 

PURPOSE: To provide a handy adaptive type directional 
sound detector with an improved S/N ratio by catching a 
sound from a noise source with a directional microphone. 



CONSTITUTION: A first directional acoustic sensor 1 is 
arranged as input signal microphone facing an apparatus 
to be detected with directivity. Then, a second 
directional acoustic sensor 2 which detects noises 
produced from wide-ranging noise sources without 
detecting the sound of the apparatus to be detected is 
arranged on the reverse side of the first directional 
acoustic sensor. After amplified by an amplifier 5, signals 
(an input signal 3 and a reference signal 4) from 
microphones are inputted into an A/D converter 6 to be 
digitized. The resulting signals are sent to an electronic 
computer 7 and noise components in the input signal are 
erased by an adaptive type noise canceler processing 
using an LMS algorithm in the computer 7 to be 
outputted as output signal 8. 
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[Japanese Laid-Open Patent Publication No. 9-5154] 
[0011] FIG. 2 is a diagram showing an embodiment using an 

adaptive directional sound detector of FIG. 1 to detect a small 
sound of a rotary machine. An iron plate 42 one meter high and 
one meter long that simulates a target device (the rotary 
machine) is placed vertically, and a first directional acoustic 
sensor 1 is placed so as to be directional toward the center 
of the simulated target device. From the center part of the 
simulated target device^, the sound of the target device is 
emitted in a soft manner. As the sound of the target device, 
a square wave of 300 Hz that simulates a rotary machine is used. 
At this time, it is verified whether or not it is possible to 
reduce the noise from a noise source. As the noise source, a 
random noise of 1 to 6 kHz is used. The noise from the noise 
source includes a noise (a reflected sound 31) that is reflected 
from the simulated target device and then enters the directional 
microphone 1, and a noise (a diffracted sound 32) that is 
diffracted around the directional microphone 1 and then enters 
it. The S/N of an input signal 3 has a high noise level of -10 
dB. In contrast, a second directional acoustic sensor 2, which 
detects a reference signal 4, is placed so as to be directional 
so that it can detect only a direct sound 41 from the noise source. 
In this embodiment, since the noise covers a wide frequency 
range of 1 to 6 kHz, A/D conversion is performed at 22 kHz. The 
A/D conversion is performed for 0.2 seconds, and after 
consecutive data of the 0.2 seconds is obtained, an adaptive 
noise cancellation is performed by software in the computer. 
[0012] FIG. 3 is a diagram showing an input signal and an 

output signal of the adaptive directional sound detector. 
Based on this diagram, the adaptive noise cancellation provides 
a noise reduction effect of approximately 20 dB in the sound 
in a wide frequency range of 1 to 10 kHz. As a result, an S/N 
of -10 dB when the signal is the input signal greatly improves 
to an S/N of 10 dB when the signal is the output signal, and 
it is possible to detect even a subtle sound of the target device. 
FIG. 4 is a diagram showing the impulse response when an impulse 
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input is applied to the transfer function from input to output 
that is identified by an LMS algorithm at this time. The 
horizontal axis represents time (m seconds), and the vertical 
axis represents weight. It is understood that a pulse 62, which 
corresponds to the diffracted sound 32, and a pulse 61, which 
corresponding to the reflected sound 31 (including time lags) , 
are identified successfully from this impulse response. 
Therefore, it is verified that an adaptive noise cancellation 
method can effectively reduce the sound from a noise source. 
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